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Electrostatic Filter for Flue Gases 



The invention relates to an electrostatic filter for a fine 
gas^ for the exhaust gas of heating plants in particular • 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the :)ustified d^nands for 
maintaining the purity of the atioosphere also inafce it 
advisable to clean the .exhaust gases originating from non- 
industrial heating plants* In order to be accepted, a " 
precipitator suitable for this purpose lanst In particular be 
econiHoical to' acquire and to maintain. 

• • 

Blectzostatic filters for the precipilration of incondbnstible 
and unbumed solid and liquid pazticles fr<« flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Knovm in particular 
are two-stage electrostatic filters operated at high 
voltage, which Include a filter chamber having an inlet 
opening for the gaa to be cleaned at the foot of the chamber 
arid a discharge opening for the cleaned gas at the he^d of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the. chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona disdjarge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the Ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified hive unipolar chaiges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to" tine, meaning that 
the particles deposited on the precipitating eletrodes anist 
be removed. In industrial plants, this Is done by shaking or 
beating, using devices installed specifically .for that 
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purpose or eveii by washing the filter. The known cleaning 
measures are too expensive for non-industrial use* In 
.particular, sticky residues frcMoi the combustion of liquid 
fuels can only be removed inc<»npletely in this manner. In 
addition, the washing pf such a filter raises wastewater 
problems. ' 

Thie object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exh^^ust gas of non-industrial 
heating plants in particular, the acquisition and 
Oaintenance cpsts of whi<di are kept within reasonable limits, 
and which are easy to service* ' 

According to the present invent ion, the <d>jective is 
attained using an electrostatic filter Ydiich is made up of a 
filter chamber having an inlet, evening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the diamberr seveiral grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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coDcentrically within them, which have corona discharge 
points, at their ends facing the inlet opening for the gas^ 
diaracterized in that all energized electrodes positioned on 
a f rane extending above the precipitating electrodes and. 
suspended in the precipitating eletrodes can be rei&oved 
jointly from the filter chamber after a hood sealing the 
filter chaniber is lifted off. . 

The possibility, provided according to the present invention 
of reipoving the energized electrodes from the opened filter 
chaoib^r makes it possible to clean both the energized 
electrodes -and the precipitating eletrodes by hand, using 
brushes .designed In an appropriate manner, i.e., with the - 
least equipment expense, and in a more thorough manner than 
is . possible with custc»nary cleaning measures. The individual 
electrodes may be scrubbed In spccession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment:- of the invention^ the ends^.of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in fltsh 
contact with one another, covering the intennediate spaces 
between them, and are enclosed by a sleeve, which screens 
the renaining space between' the filter chaBdt>er wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is' 
subjected to cleaning. Advantageously, the precipitating 
Eletrodes are escpsoided to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus t^e optimal raining flow cross- 
secticm. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the commcm mounting for the 
electrodes supported on insulators situated in the filter 
chaBiber> namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the f xame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles mky be 
filled Into paper bags, for exan^le. 

.The filter Is situated between the smoke flue and the 
dilmney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into thfe filter 
chamber aiid a choke valve provided on the. outlet side can be 
nsed to interrupt the effect of. the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the higK-voltage r,^quired for the ener:gized 
electrodes. 

The filter can be designed individually for the coodjustion 
systems for which it Is provided. Even though the filter Is 
provided preferably for non-lndustrlal heating plants, this 
does not rule out its use in industrial plants in which .flue 
gases to be cleaned arise. 

The invention will be ea^lalned in greitet detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter. 

Figure 2 shows a section along Line II-II in Figure 1^ 

Figure 3 shows the top view of a precipitating 
eletrode. 

Figure 4 shows a view of the corona^discharge points 
of an energized electrode. 

Figure 5 shows' a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
elect rodes.» 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in .the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
Rhile passing corona discharge points 141. of energized 
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electrodes 14, the suspended natter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incooqplete condbustioh - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

*:* Ilf order to nialntsiin the effectiveness of the filter, it is 
necessary from tiae to tiiae to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited, to this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure S and' energized electrodes 14 using 
brushes according to Figure 6. yhe removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 

Removable hood 111, and energized electrodes .14 are 
. suspended together on a support construction consisting of a 
frame 16 and -crossbeams 161 situated on it^ which can be 
removed from the filter chamber 11 after the hood 111- is 

(Lifted off • 
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Energized electrodes 14 are connected directly to the 
voltage source^ not shown r by conductive crossbeams 161 and 
a conductive frame 16^ which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162,' 171 are disconnected when the hood 111 is 
JLif ted off. 

The outlet-side hexagonal widening 132 of bundled' 
precipitating eletlrodes 13 and their enclosure* by a sleeve 
18, which fills the c^n space between the filter-^chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating elet^odes 13 and energized electrodes 14^ 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel* 113 formed on the filter chamber 
11,' from which it may be filled, for exa3if>le, into paper 
bags. 
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Claims 



grj An electrostatic filter comprised of a filter chainber 
having an inlet opening for the gas to be cleaned at the 
.bottom of the chamber and a discharge opening for the 
cleaned .gas at the top of the ch^nber and several grounded, ' 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another; extending in the flow direction 
• of the gases and energized electrodes situated 
concentrically within them, whi<^ have corona discharge 
points at their ends facing the inlet opening for the gas. 
T^herein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be r^noved jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off • 

2« An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
otitlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with" one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve^ which screens the remaining space between the 
filter-chamber wall and the electrode, bnndle. 

3* An electrostatic filter according to Claim 2, • 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4 • iVn electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the 
filter chamber induding the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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el«tro*, and tHe voltage soorce •^^n, «. 

»« 1» assigned to tk. kI. ' «««« 

" to th, kood seaZta, t*. ,uter cha^,. 
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K^^rtrof titer tOr fiaachgass 



Die Brfiaa«« betrtCft e*l»en Blektrof l«er far Baachgas 
tosDeeobaere fOr das Jbgas von Hetoxngoaalaffen. ' 

Ble Znnsime von 



iilohtinauatrlelleii Heiaqngsaiiiagen, las- 

tea Poraeroagea naoh BeiiAaltm^ der At-osphfee anderer^ 
Belts Ugett ea aahe, attbh far elne Heiaigung -aer ron 
«Uohflia«s*rtellex^Het«m,g8aalag«,, iieixete«a^-iU«a8e 
«to Bor^ah. Bin damr geolgnater Jl^aohelder 



Qii 'sioh' 



l^hreu, Ikslreabaaero prelaweri; la'der iasohatttoig 
3fi der Iftrtethaltung seln. 
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Bj?emiatoff en eats'teh^dezi Sanohgasen Bind in Torschle^ 
deneu inaffUinaigsforaen bekaont. Bekamt slnd Ixwbesoii^ 
dero sweistnflgo, mlt Hoobspemiuiig betrlebenersiektro-' 
filter, bestehend aas einor PtXteidkaamer otk otner Blu- 
-tritteSff nung f to das zu xetaigende Qaa .am Jnfl der Zan- 
aev una elner Aoatrittadffirang far das gerolalgte 6«8 • 
an Kb}^ der Kanner mid elner Hehxsahl Ton 1» der Kanmer . 
In ^fand Toneiuaader aageordnetea, slob tn StrCmmgs^ 
rlchtong des eases erstreoJcCTden, geecdeten, rotar£»ral- 
gaa iriedexsofalagdelektrodeii eotrta konzoxtvlBch. dartn an- 
geordneten spasmang^Qhreaden Blelrtxod'en, die an Ifarexi 
freien, der SiartrittsSfftti^^ das 6as zvgevaid'teii sii- 
den SprahspitBen aofwelsea. la inbonogenen elektrisohen 
SsxOhf eU der Ibnlsatloikssone dieser Ulter werden die 
iw «tt *einlg«aden Gas enth^tenen fasten nnd/oder flfiasl^ * 
gen Partikel unipolar anlTgoladen nnd iia honogen etatisohen 
JeU der Absoheldm^gsaone ans deo Gas nledorgeschiagen. 

Die Ptlter .BHssen Ton Zoit za Zelt gerelnigt werden, das ' 
b»m die an den Hlederscblagseiettroden abgescbiedeneu 
Piatllcel mOssen entf emt werden. Bei inudstrtellen itala- 
gen gesohieht dies durcb Sfttteln oder lOiopfen aittels" 
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elgens dafttr installierter Torriohtaz^exi Oder aber darch 
Vaaohen dea l>ilters. Mr d^ niefafdxdastrlelleti Btnaats 
otnd die bekaimteni Jteiulgnq^DaBnahmm auArendig. Ina*^ 
. besondere taebende XSolcatfiDde aaa der Verbrezmnr^ flteai- 
gar jte^mstoff 6 iaasoxi aich aaf diesaValae irac tmvoll- 
Btandig eutfexnea. 'Baa VaBchen elxieB aaldben Plltera irlrf t 
sadem Abwaaaexpicobljania «if • 

Die d0T Srtlndmig zngxaBdeliegCTde Aufgabe lat aa, elnen 
Slafctroiriitar Iflr die ibaobeldoxtg ttoh f eaten nnd daflsai- 
gen PartiSrolUi aua dem. JU^gaa Ixisbesoi^dere tou ailabti^uatrl- 
alien Eelsungaanlagen «u aohaff en^ deaaea JteischdCfiu^a** 
and Ifoterhaltiu^egcoataa aioh £tt Tertre-tbarett Graazen haX-^ 
tan una. d6r leiaht' varten. lat^ 

infgaba Wlrf erflndungagemafl ait elnea Slektrofllter 

* 

gel.&t, aer ots eines Tiltedcamner mi1f elnoc Siutvltts— 
tffAums ittr das sa-veinlsenae «as an »i8 der Xeaner and 
elm«r ^8tritt8»aCtems dEOr daff gexetiiigt» Gas an iDopf d«r 
Eanmer tuid eiror Hefarsahl ttoh in der l^aer la Ibsiand ^n- 
eUumder augeoraneten, sloh In StrgimmgcrioWung d«8 Gasea- 
eratredcenden, geerdeten, TOhrfSxalgen Hiederschla^erektro- 
dea awie Jcoxieentrlsob. dirin aageoxdneten SEp^i^^foiQ^^^ 
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SLektroden^ die m ifaren frelen, dor SintrittsSffttnng lOr 
dao Gas zogowaaaten-SiAenL, SsrObspltaea anCveiseay best^t 
uaA dfiaaroh i^emiaielolaiettlst^ ftaB sSvtXjtolio spamurngs- 
fBbreiiae Blektxoden wol elsaQ sloh obexhalb der Hieder*- 
dohlageelektradeii orstredcenden Batimen hSugend In dea Hie** 
dersohlagselektxodeii nach Abhebexi einer die SiltexikaaiaeTr 
absohUefienden Hanbe Isklb der Filtexkanoier geneliisaia ent-^ 
nebmbar angeorduet sind* 

Sle erUndtingagepaB rorgeaehene MSgllcbkel't der Entnehsi- 
basckelt der spaimtaigsdfiihrend^ Slektroden aas der geSff- 
neten Piltexkaamer erSffaet'dle H5gllofakei'fc» sowohl die 
apannmigaiafarendeii Slelcferod^n ala aaoh/die 'Blederaohla'ga- 
elelctcodexi «lt in eatapredLeader Veise anageetaiLteteii BSr- 
aten yon Hand, alao nit gerlxigateiB atpj^rtlTem JUcC wand, zn 
reinigen, tmd sswar diirchgreif ender als dies nit dea Qbll- 
oben BelnigUQgaioafiziabmen oSgXioh iBt* Babei IcQimexi die eln- 
salnen JSLdctroden ttaotaeliiaiider alt elziar SlsuselbBrsta dmrdi*- 
gepiitst verdeiit. ea Icaim aber aaek elne Hefarsahl Ton Blek- * 
trodan^ gegebeoeDfcals das ganse Slektrodeabfindel, alt ent- 
aprecKendeii BOrBtenpStaea mf .elnmal'gerelnlgt verden* 

3^- wel-terev. InsgestaLtong der BcftnAOBs Itegen die an Itaren* 
mtstrittsseltigea Stirxiseltea aofgeweiteteu Hledersotalags- 



elelctroden olt Ihrenr anfgeweltetea Enden tmter Oberdeokan^ 
dec ZKieoheoxSnqie bftndi^ gegenelmadex en tma-sind yon 
. einer Hen resbleibendea Sfioa swlsohen J?Utexfcannertfaiiaiuig ' 
uad JBlektcodeanlieiidel a%0idilLS»enden MEtastdiette elaigefafit, 
8o da0 das gesamte das/zw^ngsISiif 1^ die Vl^derso&lagtfeXefc-. 
troden dvrohBtx^nei^ aer BelTiigmig iiiitertro.rfOT Wird» Zweck- 
BSBigerweiee elad- die Viederechlagselelrtzodeu unter Bll- 
dung elnes seobsedcigen Bnndes' atcfgetfelte^. Daraas resuX- 
tiert die gxSfite faoJcangsdicbte der Blektcodeu unA danli 

• • • * " 

aas OBtimam an rerUetbeiiden StrSTOqgsgtiersohnitt* 

• ^ * * • 

2>le Tmolctlojt der elektrisohea leUele fto die spaxmuagsfab- 
rendea XLektroden ksam tou der geneiiisafflea, sloh eat tn 
der PlUetfcammer angeordnetea Isolatozen ab&tatsendea Bal- 
terung me dte Xlekinradea, ngaaibli dea Babnen unj. dea da- 
raa angeordiieten, .dle Xlattrodea laragendea Xi^ersea, «ber- 
xiomaen wezden* 

hm Slcherbeltsgrauden Icaim der die Pili'edcakner abaiAlies- 
saiden Habbe etn die eldctrlsehe TerbiBdung «wleoh«» den ' 
spanmmgslQbrendea BlelclrEoden. bsw. den die Blelctrodea tra- 
genden ^ahoeii vod der SpamwaigsqueUe beiw Abfaeben der Haa~ 
be onterbrecb^er Sehalter sogeordnet ©elli. 
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Daalt der Atnrteb Trto aett.Heaeysohl^elefctroden ans der 
mterkanator eatfomt werdm apani, g^ht die 
bodensemg we(to«gBi«ewel8e to etoeii Sfclohter art* Solil«l»or- 
TewohlttB .«berr dW der ADrleb etw^ to PapleraSelce ab- 
eemu wlrd. . •. 

l>©i? PiWer irtrd awisoh-a ipooltd nad l8Bto\abgeorahiot. mt 
etoor elatrlttsseltig vorgeBchenea BrosseUO^pe imm der 
)| -M»«a8«rtrltt to dte Pilterfcaoiaer mrtorbrooheu werden «id 
dnroh elne aaotrl.irtBsoltlg Towseheaea Oteoaaeua^ fcarn 
die Btewtrfcung des Eaatosoges aof die PlltetlcaBBer miter- 
brpohen werddi: Die erforderlloho Hoohspaimang tOx die 
spammpgelttteeDden-Biefct^dea liefert eto dite vorgesehe- 
ner -Oleloiiclchte]*. 



Iter Pilter tot todlrldttell fflr die Terbremmflgeaalageo, 
die er wgeoehea tot, auBlegbar. Venn der mter anoh be-' 
vorsttgt ittr nlohttoduBtrteXle Hel«n^aDlagctf TorgeaeHea 
Iflt, 66 siAUeBt das Belnen BtosatB Del todastrle.Uen AOa- 
«eii, bel deaea su rilaigeade Jteiiohgaae aniaien, tiloht aiis. 



W.e Brrindong tot an H^d der 



weitergebend etlSn^ 



2206057 



- 7 - 



Jlg^r 1 epien Tertlk&lsolmltt dar<^ aea. ' 

. • filter, • . - 

- • ^ . 

Plgur 2 • etnea Solmltt uach lilQle H - jj 



figtw 4 



solilagselekrtrode^ • 

die inslclrt d«c Spx^iispltse einer 

oiaen Bitrsiteiilcopf isr die ITiedexw 
schlagsele^xodea, 

• . ■ • 

eineh Bitrstenkopf fte die apaimra^- 



Ber filter besteht aus der i« SCme der in-?lgnr 1 elflge- 
sseiohneten If iron dea sa retiiig«ia«tt Caa. dnreliattgBrten 
mterfca»»er 11, wobel die llingrawe 12 iwi»ohen d^ iif 
der filtexkaniBer It an^teetea B%idel HiederodiU^elet^. 
trodett 13 inA den aeatt^afeh ssn aoi HlPders(AlagfieUktrotf« 
15 ai«eortoet«i, Bpanim.gBfaittenaen Blektrodeii H fassleirt 
werdcai. Bet* Paasleren der Syrtthqiite^ 141 der spai&BgB, 



^tthrellde^ Bl&kixoden 14- werdox die Im QttB befindlioheu 
Sohif^bestaf f e — feste tma/oder flftoslge PortUcsl als Ter- 
breunrngssrodulcte b^v. SOolDBtina? ens *a«r invrolLlotSsaigen 
Terbvemnmg - unipolar anf gelacleu xaA die imlpdlsr asig?- 
ladeuen PartUcol sodam an de? -Iime&waiidiaig 131 der Fledex^ 
sohlagseleJctrode 13 'abgeadiledeD. 

POr die .AnfreohterhaL-foxig der Wiziksaoikeit des filters ist 
eo erforderlioh, iiisbesoxidere die Bleders^la^elelctzoden 
13, m deitea sloh die ab|^clikledesien PartUnl abse-tsem, -von " 
Zel* ^ Zel-t sta relnlgeii. Zn. dlesen Ztreoik Is-t elne Aitnebm- 
baricelt der spazmxmgsffifaceiideii JSlektroden 14-. ans der yil- 
tezkanaer 11 vaA damit aae den flledersf^lagselelctroden 15 - ' 
vorgesehen, die es ges-fcobte-t^ die Viedtftschlfagselektroden 

13 BOcBtea geaSS Pigur 5 tmi die spaminqgsiaiibendea 
Blefctrodeo 14 wtt SSca*ea geaSB Pigor 6 ssa reialgen*. We 
HSgllohkelt smv Sttnahme der spamnmgefafarenden Elektroden 

14 «nB der filterlcaaaer 11 wird dadnrc^ erStfteet, da0 das 
OberteLl der m-torkaamer 11 alo abnehabace Baabe 111 auige- 
1»lldet ist, and die 89ennQnga£fllir«ndai XLefctroden 14.^eaelA<^ 
eaa an einer aus elnei! Bahnen 16 mid daran angeordneten Ir*. 
Torsen 161 besteHenden frSgerlconstralctlon-aafgeiiSiigt slnd, ' 
die na<^ ibhebea .der Banbe 111 ana der Illiexicaaaer 11 cnt- 
nebabar lat. * 
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a>ie;*^ammngsiahrendea Blbttroden U ^ att der nloht 
dargeateXltea Sp^msB^M^ uiwitieW dttroh die lal- 
teldeu lcare«ett d«i Ui^eddea, an dt^ 

gj«eXXe imgesdhlo88«i«tt (17) Bahwa ICrerlmMen. lae si. 
oherl«lt»gr«,aea lat dafOr Wge g^^tragen", daB der W " 
162. 171 bel„ iibheben der ,u iSrtotbiochei; . 

wira. 



115. «s a«. «„ et»a aWniW 1st. 
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•Asmeldexin: Bor^unflor Btfiakmibaa O.H. jtiDlio 
4600 JHnrtBttnSy JochostraBe 100 



J 186 



0 JBUfctzofilter, bestehrad ang etner Mlt erfcann 

Bexr UBd elner Ais^t^oSfaumg fSr gereUHgte toe '«« 
Kopf aer- Kanner unft elaer Meliraahi Yon la ier K^mer 
Abotaid TDxielaandep ad^eoranoifett, eich iu Sty8»Bng8rloh^ 
tang defl cases eMtreckenden, gcotdetcn, rohrf Snrtgea Jlle- 
derodilagseleictrodeii eoirie Iconiea^cH daria a»»seardi»ten- 
. spaiiiiagafflhreaaett BUfctrodea, die « Ite^ f^ien, der - 
BlHfen«8M»i««g » daa Gas m^dodirtea Mea Sp^lhepit- 

aofireis«i, fitr die Jb8cli«ian«g ^ f ebiai imd oder 
«.1tesl««a.Pamke23i aas de« Abgaa ran Heia^anlagea. ^ 
Og gofa ffcdceimr^lotnmt , daB aSrtllohe spamittigsfOteendett Slefc 
*rod«n an aaie» slcn obariialb der Itederochlagsel^Jrtw^en 
erstreefc«.de« Hdwaa fiaigand .to dm Jlederschlagselektrb- 
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-den naoli jQihebcai etner die •:?iltez3c€0itti6r abschlleBeiir* 
den Home . ans* der .flltexkaniaer graelnsam. csrWettnbatr 
. fiDgeordnet slnd« 

2» SlektzofUter nach .Anspxach 1, dadurch gelcemuseiofanet^ 
daB die an IfareSti aastrl-fetsaeltlgen Stla:iiaei~fe6ai aotgewelte-* 

• tea lliedersciilag&elektroden id1& Ifaren aafgevelteten Soden . 
unter Ubexdeclctmg der ZifisobisnxSiuie bandig gegeneinander 

* anliegen und Ton .eixier den T^rbleLbenden' Baon zirlsoliieai 
IPLltexicaBiiDerwaDdiing mA SlelctrodenlAndel absohirmexid^ . 
Hieaiache-tte eixitgef afit alnd^ 

SlelctxofiXter nach jAnspxnoh'a^ diaoiftrbh- gekennseiolmet^ 

daS die ITiedersc^lagselelctrodGn mrtTer BUdting eines seebo- 

* • • • • 

eekigen Bondea aufgeveltet aind* . * * 

4* Slektrof liter 33ac^ den ADsprSohen 1 Ms.^, dadnxch gelcQpn-*. 
seiohnet) daB der siclT tO^er in der ^UteiScaBmer aageorane-* 
te lad^jtoren absitttsendej^ tilt die apanmmgaf^taxenden Slelc-* 
trodden tragenden Xiraveraen Teraebene Bsihmen nnd die Srarer?*. 
49en die eleactrlacben Xeiter fOr dla apaammgafOlicenden 
JBlektroden aind* 
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5. Bloktrofiltwr naoh deta iasprOoben 1 bio 4, d^roh go- 
leeuxu»lDlmot« -daS dev Oie Vllteilaaii^v absohlte^euden 
Haabe eln dl^ eldctri8«he Verbtaauag: mftoben a^a asm- 
. m^BffSbc&adea Slektrbdea bew. deq dlo Bletteoaea Wa- 
6«dei fiahoen nna der SpaanungeqiieUe boim JUihebea der 
Banbe mrterbreohender Scoter svseordnet let. 

J. KLelctzofllte^ xmob den iasprOohen 1 bis 5, dadnrch g^ 
iwnMolchMet, daB die M««i|camme« b^^dcaaeltlg li eln^ 
atciohter nrilt Schlebeweraohlufi QbergeM. 
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